We reexamine the possibility of resolving 3D density structure in the mantle, by performing test inversions using a dataset of well constrained degree 2 splitting coefficients. We show that degree 2 in Vs and Vp can be resolved, and confirm that dlnVs/dlnVp >2.5 at depths > 
measurement uncertainties, whereas different authors agree on the values of most degree 2 coefficients, we reanalyze the degree 2 data to try and further clarify the issue of resolution of 3D density structure in the mantle. This analysis also allows us to confirm the behavior, at the longest wavelengths, of the ratio t•s/p = dlnVs/dlnVp, which appears to increase with depth in the lower mantle [e.g. Robertson Table 1 ). • (Table 1) show that, as expected, independently inverting for velocities and density yields slightly better fits to the data than when imposing constraints on density. This is however not significant, given the errors in the data and The tests shown here indicate that, while degree 2 in V, and Vp is well resolved throughout the lower mantle, this is not the case for p. In particular, currently available normal mode data are unable to resolve the degree 2 Rp/s in the lower mantle to within a factor of 2, nor a change of sign in the correlation between p and V, in the lowermost mantle.
However, on average, the Rp/s profiles obtained without a priori constraints on density (except for overall damping) are in good agreement with geodynamically plausible models of density.
To further investigate whether we can impose some bounds on the density profile in the lower mantle, without constraints from damping, we performed a parameter search experiment. We investigated values of Rp/s ranging from -0.5 to 0.9 in the depth ranges 670-1500, 1500-2500, 2500-2900km respectively. Since our dataset is not very sensitive to upper mantle structure, we fixed Rp/s--0.18 and R,/p=l.5 in the upper mantle. We inverted for V, and Vp [1999] also used free air gravity data to constrain the amplitude of lateral variations in density, such constraints are very weak. In particular, they depend on the dynamic topography assumed for major discontinuities and/or details of the viscosity profile in the mantle. Our attempts to discriminate between models using fits to the gravity data have not been successful.
The most robust feature of the degree 2 in p is the increase in Rp/s at the top of the lower mantle, reaching a
